The ground-water system beneath the Amargosa Desert in southern Nevada and southeastern California (Figure 1 ) is under increasing demands from agricultural, commercial, and residential users. The Cenozoic basin fill in the Amargosa Desert basin has great lithologic diversity and state of consolidation, and is thus hydrogeologically heterogeneous. However the configuration and continuity of basin-fill aquifers and confining units that underlie the Amargosa Desert are poorly known, leading to difficulties in estimating the available exploitable ground-water resource; understanding and responding to water-level declines created by ground-water withdrawals; and evaluating issues of groundwater quantity and quality. Better prediction of the effects of ground-water development on valued habitats and on the sustainability of water resources can come only from improved understanding of the hydrogeologic system. Knowledge of the geologic framework for the basin-fill aquifer system has been improved by using drill hole data from a 20 km by 90 km area to construct a three-dimensional lithologic model (Figure 2 ). Lithologic data were reduced to a limited suite of descriptors based on geologic knowledge of the basin and distributed in 3D space using gridding methods. Drill hole data were extrapolated radially from each hole using a cellbased modeling approach where solid model cell nodes were sequentially assigned properties by looking outward horizontally from each borehole in search circles of ever-increasing diameter. Cell dimensions for the modeling were 1000 m in the horizontal dimensions and 10 m in the vertical dimension. The resulting lithologic model portrays a complex system of interfingered coarse-to fine-grained alluvium, playa and palustrine deposits, eolian sands, and interbedded volcanic units (Figure 2 ). Sixty-six additional boreholes were added in the vicinity of the US Ecology site (Figure 3) , a low-level nuclear waste site, to compare the regional model to a more detailed study area. The lithologic models compare well to resistivity data, aeromagnetic data and geologic map data, lending confidence to the interpretation. Lithologic units could not be represented in the model as a stacked stratigraphic sequence because of the complex geology and absence of time markers. Instead, lithologic units were grouped into interpreted genetic classes, such as playa or alluvial fan. Three-dimensional models computed from these interpreted facies data portray the alluvial infilling of a tectonically formed basin that is intermittently internally drained and infrequently the location of regional ground-water discharge. 
The Amargosa Desert basin developed in Miocene and Pliocene time as the result of the combined effects of extensional and strike-slip deformation and syntectonic volcanism within the Walker Lane Belt (Stewart, 1988) . Normal and strike-slip faults bound uplifted mountain blocks of Proterozoic and Paleozoic rocks and segment basin fill. The basin is bordered by Miocene and Pliocene volcanic fields on the north and south edges of the basin; volcanic rocks associated with these fields create pronounced high-amplitude, short wavelength magnetic anomalies (Blakely et al., 2000) . A total of 210 drill holes were selected to characterize the subsurface. Drill holes in the center of the Amargosa Desert basin typically intercept unconsolidated sediment and sedimentary rocks (131 holes; yellow circles); drill holes drilled within or near the two volcanic fields penetrate volcanic rocks or interbedded sedimentary and volcanic rocks (70 holes; orange and dark orange circles); only 9 holes penetrate the entire Cenozoic section and bottom in Paleozoic carbonate rocks (blue circles). Consolidated rocks that fill the deeper parts of the Amargosa Desert basin range in age from Oligocene to Pliocene; younger basalt flows (shown in orange) are also present in the overlying unconsolidated Quaternary section. Consolidated Cenozoic sedimentary rocks (shown in pink) include coarse-to fine-grained sedimentary rocks of variable sorting and bedding characteristics, dominantly fine-grained groundwater discharge and playa deposits and tuffaceous sedimentary rocks and reworked tuffs; Cenozoic volcanic rocks (shown in tan and orange) include welded and nonwelded ash-flow tuffs, basalts, and tephra. Surface exposures of Miocene and older sedimentary rocks are tilted and faulted and these same rocks are likely segmented within the basin by numerous faults. Unconsolidated Quaternary units within the basin (shown in yellow) include coarse-and fine-grained alluvial fan and stream channel deposits, paludal/palustrine spring discharge deposits, and eolian deposits. Drill hole lithologic data were interpreted to derive an internally consistent set of geologic units; interpretations were informed by surface mapping data and geologic history of the basin. Drill holes are shown in perspective view as cylinders that are colored according to the interpreted geologic units. Land surface is transparent in this view; boreholes appear to hang in space. Interpreted geologic units were used to generate a 3D lithologic model. The interpolated data in the resulting solid model have the appearance of stratigraphic units, with aspect ratios that emphasize the horizontal dimension over the vertical. Horizontal bedding was assumed and faults were not explicitly included in the model. The cross sections cut through the 3D lithologic model portray the major lithologic variations within the central part of Amargosa Desert basin; the model is shown using the same color scheme used for the geologic units in individual drill holes. The upper surface of the 3D lithologic model is clipped at the topographic surface using a digital elevation model; the base of the model is clipped with the top of pre-Cenozoic rocks surface as modeled from gravity data (Blakely et al., 1999) . The north-central part of the Amargosa Desert basin has a complex layering of primarily alluvial and eolian deposits (labeled 1 in figure) , some of these deposits appear to be channels of intermittent rivers. Coarse-grained alluvial deposits and local deposits of continental limestone and spring deposits are capable of supporting large-capacity production wells. These aquifers are part of a complex system of interfingered aquifers and fine-grained confining units that constitute the basin fill. The location and size of buried basalts (labeled 2 in figure) show general agreement with aeromagnetic data and abrupt lithologic transitions generally correspond to interpreted locations of faults in the subsurface (faults are portrayed as series of parallel lines, examples of truncated lithologic units are labeled 3 on figure) ; these observations lend confidence in the 3D lithologic modeling. The southern part of the basin is filled with an essentially uniform accumulation of finegrained playa and palustrine deposits (labeled 4 on figure) . The broad distribution of these fine-grained discharge deposits in the southern part of the basin preserves the record of an environment much wetter that the modern climate; modern discharge is confined to a considerably smaller area in the vicinity of Ash Meadows (Winograd and Thordarson 1975) . Abundant drill hole, water level and geophysical data permit a more detailed characterization of the US Ecology Site, a low-level nuclear waste disposal site in the northeast part of the Amargosa Desert Basin. Drill hole lithologic data were interpreted and modeled as described for the entire basin, but greater well density allowed for modeling of vertical intervals of 1 m. The water table elevation at the US Ecology site varies from 762 m in the north to 732 m in the southeast. A comparison of modeled lithologic and resistivity data along resistivity line 3 displays general agreement in the portrayal of a sequence of relatively flat lying beds above the modern water table. Color patterns for interpreted lithologic descriptors are the same as those used for the entire basin as described in Figure 2 . Sand and gravel have high resistivity, and are displayed in the resistivity data as red and yellows at the top of the sequence. Low resistivity values are generally consistent with the sandy clay layers, shown in blue just above the water table.
A network of vertical north-south and east-west sections cut through the 3D lithology model portray the major lithologic variations at the US Ecology Site. Coarse sand and gravel dominate the shallow subsurface in the northern part of the area (brown and orange, labeled 1); these units thin to the south where predominantly finegrained playa/palustrine sandy clay occurs high in the section (blue, labeled 2). At depth, a persistent sand interval (yellow, labeled 3) occurs above a thick section of sandy clay (blues and greens in the lower parts of the sections) that contains a welded tuff. This deep, fine-grained sequence defines the presence of a closed basin prior to the establishment of the Amargosa River drainage in this part of the basin, during the time the volcanic rocks were erupting. Fine-grained sands deposited through either eolian processes or fluvial reworking eventually overtopped this playa. 
